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FALL MEETING 


of the 
American Welding Society 
To Be Held 


In PITTSBURGH, PA. 
OCTOBER 24, 25 and 26, 1923 


Headquarters for the Convention will be at the 
FORT PITT HOTEL 


and unless otherwise stated all meetings will take place there 


All Sessions Start Promptly as Scheduled 


WEDNESDAY, OCTOBER 24, 19238 
MORNING 
9:30 a. m. to 12. Opening Session Third Fall Meeting 


(a) Address of Welcome—J. D. Conway, Chairman, 
Pittsburgh Sect. 

(b) General Statement of Society’s Affairs—T. F. Barton, 
President, A. W. 8. 

(c) General Discussion of the Following Subjects— 

1. General Interest in Section Meetings 
2. Journal 
3. Membership 
4. Promotion of Welding 


AFTERNOON 
2:00 p. m. to 5. Industrial Application Session 


(a) Report on the Industrial Applications of Welding 
and Its Possibilities—E. H. Ewertz, General Manager 
Moore Plant Bethlehem Shipbuilding Co. 

(b) General Relations of Society to the Industry—T. F. 
Barton, President, A. W. 8S. 

(c) Technical Work of Society—C. A. Adams, Director, 
American Bureau of Welding 
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EVENING 
7:00 p. m. Fall Dinner of the American Welding Society 


English Room, Fort Pitt Hotel 
This is another get-together entertaining dinner meeting. 
As usual plenty to eat and good talent. Bring along your 
friends. Tickets ($5.00 per person) may be obtained by 
writing to the Secretary. Be sure to make your reser- 
vations early. 


THURSDAY, OCTOBER 25th, 1923 


MORNING 


9:00 a. m. to 11:00 Electric Arc Welding Committee 
H. M. Hobart, Chairman 
Several important items are listed on the agenda includ- 
ing are welding of non-ferrous metals, structural! stee! 
and thin sheet metal, speed and cost of welding and arc 
welding standards. 


9:90 a. m. to 11:00 Executive Committee, A. W. S. 


11:00 a. m. to 12:00 Joint Session Board of Directors, A. W. S. 
and Executive Committee Amer. Bureau of Welding. 


AFTERNOON 


11:50 p. m. Inszect'on Trip—Westinghouse Electric and Mfg. Co., 
East Pittsburgh 
Note: This inspection trip will be preceded by a luncheon. 
Members are requested to assemble in the lobby of 
the Fort Pitt Hotel at 11:50 a. m. and proceed from 
there to the Pennsylvania Station and take the 
12:10 train to E. Pittsburgh. The Westinghouse 
Electric and Mfg. Company will provide a luncheon 
for the members of the American Weldiing Society. 


EVENING 


8:00 p. m. Meeting with Pittsburgh Railway Club 
Fort Pitt Hotel 


Note: The American Welding Society has been invited to 
éttend the annual meeting of the Pittsburgh Rail- 
way Club es their guests. The meeting consists 
of a very brief business session and the remainder 
of the evening is given over to entertainment 
features for which the Club is famous. A dinner 
will precede the meeting at which members of the 
Society are also invited. Admission tickets will be 
furnished to our members upon presentation of 
their American Welding Society membership card 
at the door. 
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1923] SOCIETY ACTIVITIES 5 
FRIDAY, OCTOBER 26th, 1923 


MORNING 
9:30 to 11:30 Gas Welding Committee 
S. W. Miller, Chairman 


Digest of available information on the gas welding of 
pipe lines and manganese steel will be reviewed. Plans 
for further activities will also be discussed. 
9:30 a.m.to 11:30 Joint Meeting Membership Committee and Vice- 
Presidents, American Welding Society 


AFTERNOON 


12:29 p. m. Inspecton Trip, Carnegie Steel Plant 
Members should assemble at the P. & L. E. Railroad 
Station in time to board the 12:30 train for the Carnegie 
Steel Piant at Homestead. This allows the members suf- 
ficient time to have their lunch before train time. The 
inspection trip will include a visit to the Openhearth, 
Blooming Mill and Welding Divisions. 


2:00 p. m. to 5:00 Committee on Training of Operators 
J.C. Wright, Chairman 


It is expected that at this session the Course on the Train- 
ing of Arc Welders will be completed. This Course will 
be similar to that of the Course for the Training of Oxy- 
Acetylene Welders published several months ago. 


EVENING 
8:00 p. m. Pittsburgh Section Meeting and the A. W. S. 


1. How the Insurance People Feel Towards Welding— 
Dr. A. D. Risteen, Travelers Insurance Company 
2. The Relation of the Railways to the Public—Author to 
be delegated by the Committee on Public Relations 
of the Eastern Railroads. 


IMPORTANT NOTICE 


Out of town members are requested to register at the 
Fort Pitt Hotel. Thru the courtesy of the management 
of the Hotel meeting rooms have been provided without: 
expense to the Society. 

* Members are requested to bring along their membership 
cards as admission in several instances will be made by 
this card. 
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CONVENTIONS AND MEETINGS 


Meetings of the Society and Sec- 
tions are held for one purpose—the 
advancement of the art of welding. 
It takes time and money to plan and 
conduct successful meetings. This 
time is for the most part given gra- 
tuitously on the part of busy men 
who are officers of the Society and 
Sections. There is no hope for award 
on their part; in fact only severe con- 
demnation if these meetings are not 
successful. Speakers are carefully 
selected and their traveling expenses 
come out of their own pockets or the 
firms with which they are connected. 
It is only fair and courteous that in 
return meetings should be well at- 
tended. 


Nearly all of these meetings are of 
great inspirational and educational 
vlaue. Experiences of the foremost 
welding experts in the country are 
given freely. Questions are answered 
that in many cases result in savings 
of hundreds of dollars. An oppor- 
tunity is also provided for the ex- 
change of information and _ ideas 
among the welders themselves there- 
by giving them a real live interest in 
their work. 


The value of meetings to members 
or companies depends upon attend- 
ance. It is true that the most impor- 
tant papers are published in the 
Juornal of the Society, but neverthe- 
less this is not the same as receiving 
first hand information from the au- 
thor and hearing the discussion which 
generally follows the presentation of 
these papers. Attendance is the best 
way to keep abreast of the latest 
developments. By this exchange of 
information advancement may be 
made in a few months which would 
normally take years of single effort. 


The American Welding Society will 
hold its third fall convention during 
the’ latter part of October. With this 
convention the work of the Society 
and the Sections for the coming year 
is formally launched. If you can at 
all do so, it is your duty to attend 
as well as your privilege. This mes- 
sage is meant not only to arouse your 
interest in the fall meeting but also 
for your continued support to the 
meetings of your Section during the 
coming year. The Meetings and 
Papers Committee with the aid of 
the local officers of your section are 
doing all they can to make these 
meetings worth while and profitable. 


They are endeavoring to meet the | 
wishes of the majority of members 
of the section as to the type of sub- 
jects and papers to be delivered. 
Their efforts will only be partially 
successful unless they have your co- 
operation. One of the foremost ex- 
perts in the welding field recently 
made a public statement that he 
learns something at every meeting of 
his section that he attended and he 
never misses one unless it is phys- 
ically impossible for him to attend. 


TEN WAYS OF NOT HELPING 


(Jersey City Lodge 211 B. P. ©. E. 
Bulletin) 


1. Don’t go to the meetings. 

2. If you do go, go late. 

38. If the weather don’t suit you, 
don’t think of going. 

4. If you do attend a meeting, tind 
fault with the work of the officers and 
members. 

5. Never accept office, as it is 
easier to criticize than to do things. 

6. Get sore if you are not ap- 
pointed on committee, but if you are 
do not attend committee meetings. 

7. If asked to give your opinion on 
some matter, tell him you have 
nothing to say. After the meeting 
tell everyone how things should be 
done. 

&. Do nothing more than absolutely 
necessary, but when members use 
their ability to help matters along, 
howl that the institution is run by a 
clique. 

9. Hold back your dues, or don't 
pay at all. 

10. Don’t bother about getting new 
members, “Let George do it.” 


TESTING STARTED BY WELDED 
RAIL JOINT COMMITTEE 


The test joints called for in the 
preliminary series of tests of the 
Welded Rail Joint Committee to de- 
termine the “present state of the art” 
have nearly all been made up and 
shipped to the Bureau of Standards, 
University of Illinois and Purdue 


University where they will be given 


conductivity, tensile, impact and bend 
tests. The actual work of testing has 
already been started and a prelimi- 
nry report showing test results will 
be available for discussion at the next 
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meeting of the Committee which will 
be held during the annual conven- 
tion of the A. E. R. A. in Atlantic 
City. The meeting is scheduled for 
Wednesday morning at 10 A. M., 
October 10th in the Engineering 
Meeting Room on Young’s Million 
Dollar Pier. 

It is also planned to have an exhi- 
bition in the A. E. R. A. booth some 
samples broken up under the various 
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Photographs of all 


types of tests. 
joints tested to 
available. 

Aside from the actual program of 
improving the art of making welded 
joints by the various processes the 
Committee has served a useful func- 
tion as a clearing house for informa- 
tion on welding problems arising in 
the Way Department of Street Rail- 
ways. 


date will also be 


PRESSURE VESSEL INVESTIGATION 


For the information of our mem- 
bers there is given below a complete 
financial statement showing the con- 
tributions and expenditures made in 
connection with the investigational 
work of the Pressure Vessel Com- 
mittee It does not include the con- 


FuNDS 
Contributor 

Coast Culvert and Flume Company 
Brunswick-Kroeschell Company 
Union Carbide and Carbon Research 
DeLaVergne Machine Company 
York Manufacturing Company 
The Pfaudler Company ‘ 
The Vilter Manufacturing Company 
The 
The Travelers Indemnity Company 


Total contributions 


Funds received for sale of tanks (purchased by G. W 


Forsberg, Washington, D. C.) 


Total Funds Received 


Elyria Enameled Products Company 


tributions of tanks, freight bills or 
services. It is estimated that the 
value of the tanks alone used in this 


investigation amounted to some 
$15,000. The National Research 
Council acted as Treasurer for this 
project. 
RECEIVED 
Amount 
$ 300.00 
300.00 
Laboratory 500.00 


300.00 
306.00 
300.00 
300.00 
300,00 
300.00 


$2,700.00 


99.50 


$2,799.50 


FuNps ExPENDED 


Item 


Salaries of Research Associates at $200 
each per month—November 28, 1922 


to February 15, 1923 


Wages for machinist and laborers (2 


months) 


Miscellaneous office supplies, facilities 


and 
Travel 
Travel 
Cuts for Bureau of Welding report 
Pressure Vessel Bulletins 
Reimbursement—Crane & Company 
Sashcord, pulleys, etc. 
Typing and mimeographing report 


expenses 


Paid to Amount 
Maurice E. 


Weschler | 
Joseph F. ( $1,040.00 


Scanlan 


Maurice E. Weschler 37.74 
American Welding Society 124.65 
Maurice E. Weschler 372.80 
H. L. Whittemore 46.30 


657.323 


435.50 


Pioneer Engraving Co 
Standard Print Shop 


Division of Engineering AT 
Rudolph & West Company 1.65 
Commercial Office Service 53.27 


$2769.71 


Bill to be submitted by American Welding Society for miscellaneous 


office supplies, facilities and expense 


Total Funds Expended 


29.79 


$2,799.50 
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NORTHERN NEW YORK SECTION 
START PROGRAM 


The Northern New York Section of 
the American Welding Society opens 
the 1923-24 season with its fourteenth 
meeting September 24th at the Civil 
Engineering Building, Union College, 
Schenectady. 

Mr. Addison G. Bissell of the 
Westinghouse Electric and Manv- 
facturing Company will give a paper 
on “The Development and Applica- 
tion of Electric Are Welding in a 
Navy Yard” and will illustrate his 
remarks by the use of lantern slides. 
Mr. Bissell has had experience with 
are welding in the Navy during the 
late war and is well qualified to dis- 
cuss the subject chosen. His talk 
will contain many items of interest to 
those concerned with welding or en- 
gineering in general. Mr. D. H. 
Deyoe of the Power and Mining En- 
gineering Department, General Elec- 
tric Company, will be the chairman 
of the evening. 

The Northern New York Section 
has planned an extensive program of 
meetings with speakers representing 
various phases of the welding profes- 


sion and allied subjects. These in- 
elude Prof. Elihu Thomzon of Lynn, 
Mass., Dr. C. P. Steinmetz and Mr. 
J. L. R. Hayden of Schenectady, Mr. 
E. M. T. Ryder of the Third Avenue 
Railway System, New York City, Mr. 
W. Remington of the Thomson Elec- 
tric Welding Company, Lynn, Mass., 
Prof. A. S. Kinsey, Advisory Service 
Engineer of the Air Reduction Sales 
Company, Mr. G. O. Carter, Consult- 
ing Engineer of the Linde Air Prod- 
ucts Company, and several others. 

On September 28th, Prof. Elihu 
Thomson will give a talk on “The 
Early Days of Electric Welding,” 
dealing with his pioneer work in this 
field during the early 80’s. This 
meeting will be devoted to “Remin- 
iscences” of the early days when 
welding was but a dream. Mr. Her- 
mann Lemp of the Erie Works of 
the General Electric Company and 
Mr. W. S. Moody fo the Pittsfield 
Works will give short introductory 
talks on their work with Prof. Thom- 
son during those days. Mr. Lemp 
will be the chairman of the evening 
on this occasion. This meeting will 
be a joint meeting of the American 
Welding Society and the American 
Society of Mechanical Engineers. 

‘ 


EMPLOYMENT SERVICE BULLETIN 


Opportunities —The Society is glad to learn of desirable opportunities from 
responsible sources, announcements of which will be published without charge 


in the Bulletin. 


Services Available—Under this heading brief announcements (not more 
than seventy-five words in length) will be published without charge to mem- 
bers. Announcements will not be repeated except upon request received after 
an interval of three months; during this period, names and records will remain 


in the office reference files. 


Note.—Copy for publication in the BULLETIN should reach the Society’s 
Office not later than the thirtieth of the month if publication in the followin 
issue is desired. ALL REPLIES should be Addressed to the Number Indt- 
cated in Each Case and Mailed to Society Headquarters. 


POSITIONS VACANT 
V-12.—Need Supereintendent or Foreman of Electric Welding. Can always 


use some first class electric welders. 


V-13.—Have an opening for a welder. 


Location Pennsylvania. 


Work Steady. Man expected at times 


to make guards and repair machinery. Must know how to weld by both 


gas and electric methods. 


SERVICES AVAILABLE 
A-19.—Want position in welding repair work. Have had about one year's 
experience in electric welding of tanks. Will go anywhere. 
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THE WELDING OF ALLOY STEELS* 
C. J. HOLSLAG? 


Once the theory of arc welding is understood, it would seem 
perfectly feasible to arrange for the deposit of any kind of alloy by 
simply introducing this alloy into the weld through the fusion of 
an electrode composed of the desired substance. This process, 
however, is not as easy as would at first appear, due to several 
causes. As a matter of fact, it has already been definitely stated 
that the absolute temperature of the arc is entirely too high for 
the simple melting of any metal. In actual welding practice, this 
temperature is reduced by various means—principally by holding 
as short an are as possible, and by providing a surrounding mass 
large enough to absorb the surplus heat. This gives us the clue 
to the proper manipulation of the welding temperature, and makes 
clear the necessity for precaution in keeping the deposit un- 
burned. 

All commercial metals, especially iron and steel, contain a 
certain percentage of impurities, some of them desirable in the 
welding operation, and others a hindrance. It seems as if fate 
were intent upon allowing the desirable foreign substgnces to 
vaporize and escape at the high temperature of the arc, while 
the less desirable impurities remain behind. For instance, certain 
portions of the carbon, manganese, vanadium and other elements 
used in alloy steels will invariably escape when an attempt is made 
to deposit them in a weld. There is but one known method of 
depositing them intact, which is really a combination of two 
expedients. One of these is to incorporate in the weld certain 
compounds which produce inert gases, and so tend to minimize the 
oxidizing action under which the desirable impurities are burned 
out. The other is to provide the electrode with a heavy coating 
of some refractory substance, such as silicon, or silicon slag, which 
forms a physical coating about the bead and prevents oxidation. 

In spite of these difficulties, the electric welding process has 
been developed to « point where it is perfectly possible to pass 
manganese, high carbon, nickel, chrome, or vanadium through the 
are in any combination. It will at once be seen that there are 
excellent possibilities thus afforded, because most of these alloys 
give properties to the metal that are extremely desirable, 
especially where the original heat treatment can be duplicated. 

As far as arc welding is concerned, the alloy nickel has been 
developed to the most useful extent. The use of this alloy in relat- 
ively small quantities, together with medium carbon, will produce a 
marked increase in tensile strength and other advautageous 
physical properties. Welds made with nickel alloys appear to 


*Taken from Handbook to be published by the McGraw Hill Pub. Co 
#Chief Engineer, Electric Arc Cutting and Welding Co. 
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have a tendency to cause the appearance of what seem to be small 
incipient cracks on the surface. These, however, do not extend 
in use, and appear to be more in the nature of scale cracks. They 
may be made to disappear entirely by using a combination of 
nickel, chromium and carbon in the electrode. 


All usable alloys of steel contain carbon. Small amounts of 
manganese invariably accompany this carbon, and in this quantity, 
is far from being undesirable for welding. Sulphur and phos- 
phorus, however, are eminently undesirable in any amount, and 
unfortunately, there has as yet been developed no material aid in 
ridding the weld of their presence entirely. Silicon in or about 
the weld tends to float the sulphur and phosphorus to the surface, 
and so is helpful. It is best, however, to do away with these two 
impurities as far as possible in the electrode itself; then to provide 


means for holding the other and more desirable compound in 
the weld. 


As already stated, certain alloys have been developed which are 
successful in being deposited thus intact, and one of the most 
remarkable as well as useful, is found in the combination of relat- 
ively high carbon, which will deposit a tool steel cutting edge on 
any mild steel base. The time seems not far distant when this 
procesg will become sufficiently well-known to eliminate the tool 
steel industry as such. 

This process is sufficiently interesting to be described in de- 
tail. In ordinary welding, the metal is melted into a viscous mass, 
which usually has sufficient coherence to remain where it is de- 
posited. In tool steel welding, however, the metal must be kept 
prefectly fluid and molten, and is prevented from oxidizing or 
spreading by being deposited in a trough built up around the weld- 
ing area of some plastic and refractory material. This trough 
may be made by moulding carbon or carbon paste, graphite, as- 
bestos, silicates or similar substances not affected by the arc, and 
is necessary because the metal must be prevented from running 
out of place while the required puddling action necessary to combine 
all the compounds in the weld is performed The metal is kept 
molten under the further protection of the slag covering of the 
electrode, which forms an envelope enclosing the metal while it 
crosses the are from the electrode tip to the puddle. 

This process is the only one in which the puddling operation 
should be thus performed. Other metals must be deposited relat- 
ively as cold as possible in order to insure a minimum of op- 
portunity for the molten metal to absorb oxygen and nitrogen and 
so to burn out the desirable impurities. In depositing the man- 
ganese steel electrode upon rail joints, dredger buckets, and other 
hard surfaces, the large cold mass of the rail provides the neces- 
sary chilling treatment at first. This condition is usually con- 
tinued by spraying cold water behind the steel weld as the work 
progresses: 
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The welding of springs, bumpers, axles, and other parts of 
alloy metai in automotive work is, in most cases, entirely feasible 
and useful. The breaking of leaf springs is usually met with in 
this connection, and their repair is usually entirely practical by 
the electric arc process. A spring is welded to the best advantage 
if it breaks near the eye, through the center bolt-hole, or if the 
break accurs in any one of the smaller leaves. If the break should 
be found to be isolated in one of the large leaves, the efficacy of the 
weld will not be as good as in the other cases. Fortunately, how- 
ever, aS springs are now built, breaks usually occur at the points 
first mentioned. It is perfectly feasible to weld a spring with 
every leaf broken in the center if the leaves are separated and 
welded one at a time, and the entire spring reassembled, after 
which if a pad or band is welded all around the entire spring, 
filling up the hole originally occupied by the bolt, the spring will 
be safe The bolt-head on the upped side of the spring may be 
duplicated by a welded button, and the rubber bumper bracket 
may also be tacked in place. All this work must not be done so 
rapidly or so continuously that the temper will be taken out of the 
spring. It is good practice to guard against this by dipping the 
spring in water at intervals, or by adding water to the welding 
surface. 

If the break occurs near the eye it will be only necessary to 
deposit a sufficiently heavy pad to prevent any bending. When one 
of the smaller leaves is to be welded, before operations commence, 
the spring should be so clamped that each leaf bears its share of 
the load. In other words, each leaf must have its accustomed 
flexure or curvature while the weld is being made. While this 
condition usually demands skilled attention, it is not difficult to 
copy the original design when there are but one or two leaves 
broken. 

Bumper breaks usually occur only in two places; where the 
bumper is bolted to the frame or bracket, or where the bend occurs. 
In welding a break at or near the bolthole, it is always good prac- 
tice to provide additional strength by aading a generous pad where 
the break occured. For it is logical to suppose, that, if the section 
at this point was originally inadequate in strength, merely 
reduplicating it will not suffice, and therefore it is best to provide 
extra strength at this point. If the break occurs again, even after 
the extra padding has been added, it may be found expedient to 
grind or saw off the end so that the weld does nat come at the 
hole. When the bumper breaks at a bend, it will generally be 
found that the defect was due to a flaw created in the bending 
process, and a weld made with ordinary care will be sufficient to 
correct the trouble permanently. When alloy axles break, there 
is°no reason why their cross sections cannot be increased by a 
pad sufficiently heavy to obviate the recurrence of the break. 

In all alloy welding done in automotive practice, the presence 
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of nickel in the welding rod is a very material aid in preventing 
the vaporization and escape of the desirable compounds of the 
alloy. An ordinary welding rod should not be used because it will 
allow these compounds to escape through the molten metal, and 
the beads formed will present a mushroom or gingerbread-like 
appearance. This is caused by the escaping gaseous oxides, which 
force their way through the molten weld. Practically every alloy 
has a much lower melting-point than steel, due mainly to the pre- 
sence of carbon in these alloys in excess of that present in ordinary 
steel. This means that, in any case, the operator must exercise 
greater caution to prevent the burning-out of the metal. 

In fine, as far as the development of alloy steel welding has 
thus far progressed, the best practice is found in duplicating the 
parent metal as far as possible in the electrode. In the great 
majority of cases, however, it has been found that various com- 
binations of nickel in the welding rod will not only prevent the 
escape of alloy oxides, but that a nickel or a nickel-chrome electrode 
will sufficiently duplicate the physical properties of most alloys 
enough to produce entirely satisfactory results. 

A nickel chrome welding rod deposited on a mild or carbon 
steel base will produce a weld possessing a tough, self-hardening 
surface that will prove ideal in resisting friction and wear. Where 
it is possible to effect no treatment but that of air-hardening, this 
deposit is often better than the original alloy for every purpose. 


WELDING BLAST FURNACE ENGINE CYLINDER 
Z. T. Davis 


The impression may prevail in some quarters that large or 
complex gray iron castings can not ordinarily be welded. Yet, 
such castings are constantly being reclaimed and repaired through- 
out the country by the welding process. Expertness is not at 
all essential for this work as the successful welding of most gray 
iron castings is accomplished through conscientious operators 
merely following recognized good practices essential in this field 
of oxy-acetylene welding. 

A cast iron welding job of real magnitude was recently per- 
formed on a forty-two inch blast furnace engine cylinder, weigh- 
ing eight and one-half tons. The weight of this cylinder, the 
position and number of breaks and the thickness of the metal 
handled, demonstrate that the welding of cast iron is hardly limited 
by either the size or type of the casting. 

The crosshead on the blast furnace engine gave way nad forced 
the piston through the lower head of the cylinder, which broke 
the head off and fractured it badly in six different places. The 
manhole, which sets into the cylinder head, was also broken in 
three places. Altogether the broken sections measured forty- 
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three feet six inches long and were through metal ranging from 
two inches to four inches in thickness. 

Special rigging was necessary to handle the casting because 
of its weight and bulk. It was frequently neccessary to turn 
the casting during the welding in order to reach broken sections, 
and for proper reheating. The head, valve seats and other parts 


Fig. 2—Welded Head in Place Preparatory to Welding to Cylinder— 
Note Chamfered Sections 


which were broken or fractured were welded first. Then the 
repaired sections were carefully placed and supported in the 
proper position and were then welded together and onto the cylin- 
der. Considerable preparatory work was necessary to properly 
line up and hold the broken parts in place, as some were irregular 
in shape while others were in confined and difficult places to 
reach and weld. Overhead rigging, blocking, jacks and in some 
instances tack welding and pieces of steel welded to the broken 
parts to tie them together and which could be removed as the 
welding progressed were used to prepare the casting for pre- 
heating during the welding operations. Preheating was done en- 
tirely in temporary brick furnaces with charcoal fires. Care 
and thoroughness in carrying out this phase of cast iron welding 
is most essential to assure satisfactory results. Expansion and 
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contraction, due to the heat of welding, in castings of this size is 
considerable and must be compensated for or controlled by pre- 
heating, slow cooling and possibly annealing. The welding of a 
large casting like this cylinder, which has been broken in several! 
different places, actually consists in making a number of separate 
welds, some of which may involve individual problems before 
being handled in relation to the job as a whole. The same prac- 
tices and procedures which apply to the welding of single breaks 
and smaller castings apply, however, to the welding of large cast- 
ings and compound breaks. 

The materials used are further indicative of the size of this 
job. Nearly 400 bushels of charcoal and over 500 pounds of as- 
bestos paper were used in the preheating. Forty cylinders of 
acetylene, 57 cylinders of oxygen and 600 lbs. of cast iron filler 
rod were used in the welding. 


Fig. 3—-Temporary Charcoal Preheating Furnace Used in 
Welding Head to Cylinder 


Six men required nine days to do the welding, which included 
the time required for preparation, preheating and cooling. The 
actual welding only required slightly more than half this time. 
A considerable amount of machining was necessary to test the 
welding, rebore the cylinder, reset the broken valve seats and 
other finishing work. The entire repair took three weeks, which 
might appear long were it not that the steel mill owners could 
not have obtained a new cylinder in less than nine weeks and 
therefore saved a six-week shut down in addition to a consider- 
able difference between the cost of oxy-acetylene welding and the 
casting of a new cylinder. 
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NOTES ON SAFETY GLASSES FOR IRON 


WELDERS 
W. S. ANDREWS 7 


High authorities differ in their opinions regarding the relative 
danger to the eye, incurred by undue exposure to infra-red, and 
ultra-violet radiations and X-rays. 

The common opinion appears to be that the infra-red radi- 
ations are comparatively harmless, because when they are intense 
enough to injure, they are felt as heat, and the individuai is thus 
warned. On the other hand, it is believed that ultra-violet radi- 
ations begin to be dangerous to the eye at a wavelength of about 
305 millimicrons, and are increasingly abiotic as the wavelengths 
become shorter, the danger being intensified by the fact that we 
are not provided by nature with any nerves sensitive to these 
radiations, by which we would be warned of their presence. 

It is nevertheless asserted by high authority that the eye itself 
is so constituted that ultra-violet radiations and x-rays cannot 
penetrate its substance, so it is immune to them, although the 


mucous membrance and surrounding tissues may be affected there- 
by in a manner somewhat analogous to sunburn, but often pro- 
ducing more serious effects. 

It is also authoritively stated that severe injury to the eye 
itself both externally and internally, may be produced by the 
extreme red and infra-red radiations as they actually penetrate 
the eye-ball. For example, the disease well known as “glass- 
blowers catarat,’’ which is causd by prolonged proximity of the 
gas-jets to the operator’s eyes. 


+ Consulting Engineer, General Electric Co 
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We know that these “hot fires” produce an abundance of infra- 
red or heat rays but practically no ultra-violet radiations. 

In consideration of these diverse opinions, it appears that 
the only safe course is to provide safety glasses that are opaque 
to radiations at both ends of the spectrum. It is well-known, that 
the human eye is visually more sensitive to the yellow and yellow 
green rays from, approximately, 545 to 585 millimicrons than to 
any other of the spectrum. It therefore follows that a safety glass 
which will pass practically no rays, either visible or invisible, 
other than those within the above limits, will show the clearest 
possible definition of work, with the lowest possible total transmis- 
sion, and it should therefore be an ideal safety glass. 

A slight filter, as above described, can be made with gelatin or 
celluloid films colored with anilin dyes, but unfortunately these 
screens soon become spotted or discolored when exposed to the 
heat radiated from the molten iron even when protected by plates 
of clear glass. Colored glass appears to be the only material that 
will bear the necessary temperature conditions indefinitely, but 
the writer has not yet seen any safety glass that meets these color 
qualification exactly. There are, however, a few safety glasses 
on the market which are fairly good, although in general, they 
are too transparent to the red rays and infra-red heat rays. 

Figs. 3, 4 and 5 in the cut represent the transmission spectra 
of three of the best safety glasses on the market today. The 
negatives were made by the light of a 5 ampere D. C. carbon arc, 
the continuous spectrum of which is shown in Fig. 1. Fig. 2 is 
the spectrum of Helium to indicate location. 
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WELDING CAST IRON WITH A SPECIAL NICKEL 
COPPER ALLOY WELDING WIRE 
ALEXANDER CHURCH WARD? 


Recently we have developed a successful method of welding 
cast iron involving a new principle of absorbing the carbon con- 
tained in the cast iron, forming thereby at the juncture of the 
weld a new alioy which not only insures strength equal to that of 
the original castings, but also permits ready machining. This is 
accomplished without preheating, annealing or the use of studs. 


Fig. 1—Close-up of crack of engine cylinder prepared for welding. Cost of new cylinder, $1,450. 
Cost of applying new cylinder, $350. 


It has already been used extensively in reclaiming defective 
castings and repairing those broken in service. Examples are 
shown in the accompanying figures. 

This method of welding cast iron possesses the following ad- 
vantages: 

1. Most grades of cast iron can be welded. 

2. Welds are as strong as the parent metal. 

3. Necessity for studding or preheating is eliminated. 

4. Welds can be as readily machined as carbon steel. 


+ Wilson Welder & Metals Co 
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This welding is done with a special nickel copper alloy of the 

following composition: 

Nickel Manginese Sulphur Tron Copper 

66-68% 1.00-2.00% Max. .09%% 1.00-3.00% 27-30' 


It flows through the are very differently from any other weld- 
ing metal, consequently one must become accustomed to using it 
and not expect to attain perfect results with the first attempt. 


Fig. 2—-Cylinder shown in Fig. 1 after being machined. No studds were used in welding 
these cracks. About 75 Ibs. metal used in welding. Total cost of welding about $200. 


The co-efficient of expansion of the wire closely approaches 
that of grey iron and therefore when it has been deposited, it does 
not pull away from the grey iron, as does a steel electrode. 

To insure the best results the electrode should be deposited on 
a cold section of the casting to be welded and a bead not longer 
than 2” deposited at one time. When this bead is laid, it should 
be carefully peened with a light ball peen hammer. This produces 
a forged effect in the metal and relieves it of the strains due to 
cooling, closing up what heat cracks might have developed. 

When using this special nickel copper alloy to weld a casting 
in which there is a pressure or a vacuum, after the Vee or opening 
has been padded with two layers of metal, all of course, having 
been peened as per above, the entire weld should be thoroughly 
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1923] WELDING CAST IRON WITH NICKEL COPPER WIRE 1' 
and carefully caulked, either by hand, or with a pneumatic tool. 
Caulking should be continued after every second layer is finished 
and when the opening or Vee is entirey filled in with metal the 
whole mass should again be caulked and also gone over with a 
roughing tool. 

Particular care should be taken to deposit each 2” bead on 
cold metal and it is therefore necessary to keep moving from one 
part of the casting to the other. 

In cases where the finished weld is to be machined the opening 
or Vee should pe filled in above the line of the finished surface, 
approximately 3/16” for machining. A tool will readily cut 


Fig. 3—Broken locomotive cylinder of National Railways of Mexico repaired by their own’ 
operators. Bore of cylinder was machined without any difficulty. 


through the finished weld and through the parent metal without 
jumping, but it is advisable to slow down the cutting speed and 
also to see that the tool is very rigid. 

When a casting has been partly filled in with a steel electrode, 
and a machined surface is desired, the above procedure should 
be followed, but it is only necessary in this case to use the nickel 
copper alloy for the last two or three beads of the weld. 

The current recommended for using .148” (5/32”) diameter, 
is 175 amps. and a short arc. This means that an average cur- 
rent in the arc of 175 amps. should be maintained. 

Welding cast iron must necessarily progress slowly and if the 
above suggestions are followed, satisfactory results will be at- 
tained. 
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A NEW FIELD FOR OXY-ACETYLENE WELDING 
T. C. FETHERSTONE 


Another progressive step in the use of tighter and cheaper 
pipe joints was made during the past few months, when all oxy- 
acetylene welded casing was installed in two artesian wells. This 
is some what of an innovation for artesian well contractors as 
heretofore screwed joints have been used exclusively. The satis- 
factory results obtained demonstrated the superiority of joints 
for artesian well casing and it is reasonable to expect that the 
old practice of using screwed joints will soon be entirely supplant- 
ed by welding. 


Fig. 1. Joint Ready to be Welded 


A large artesian well contractor in the East having observed 
the progress and improvements in other pipe fields through the 
applications of oxy-acetylene welding and cutting, perceived the 
potential value of welding joints of artesian well casing, if 
practical and economical methods could be employed. Being un- 
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familiar with the process he presented his problem to welding 
engineers for advice and assistance. 

Oil well casing has been advantageously welded for years, and 
although artesian well casing is usually larger in diameter, the 
engineers were able to apply much of the practical experience they 
had accumulated in the older field of welded oil well casing. Work- 
ing in close harmony with the engineers of the artesian well con- 
tractor, the welding engineers soon worked out in their own shop 
and laboratory a type of welded joint which promised to give the 
best results. The contractor was convinced of the practicability 
of the work and made immediate preparations to weld the casing 
for an artesian well then being sunk in New Jersey. 


Fig. 2. Welded Lugs on Each Section of Casing 


This well required nine twenty-foot lengths of siecel pipe, 
eighteen inches in diameter with walls five-sixteenths inch thick. 
The total length of the well casing being 180 feet. In accordance 
with plans prepared by the welding and contractor’s engineers, 
four lugs one and one-half inch by eight inches by five-eighths 
inch thick were welded on the outside of one end of each section 
of pipe, with half the length of the lug extending beyond the end 
of the pipe. 

The standard type of erecting gear used for the installation of 
casing with screwd joints was used to install the welded casing. 
It consists of a derrick equipped to handle long lengths of pipe 
and carry the weight of the entire casing. 

Immediately after boring operations had been completed in- 
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stallation of the welded casing began. The first section was low- 
ered into the well and held in position with its upper end just 
above the ground and at a convenient height for welding, by a 
clamp which was supported on blocks of wood. The second 
section of pipe was lifted to an upright position with one end on 
top of the first section. Then the lugs which had been welded to 
the latter were welded to the second section, after which a cir- 
cumferential weld was made to complete the joint between the 
two sections. 


Fig. 3. Erecting Gear Used to Handle Casing 


To properly allow for contraction, sections of casing were 
prepared for welding by separating them about one-sixteenth inch 
with small steel wedges. These spacers were later melted into 
the joint as the circumferential welding progressed. When a 
joint was completed another clamp was attached to the top of the 
upper section and the weight was lifted off the lower clamp; it 
was removed and the completed sections were lowered into the 
bore until the second clamp rested on the blocking. Then the 
work proceeded in the same sequence until completed. 
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It is essential that well casing be sunk without unnecessary 
delay, once the bore has been completed, otherwise there is a pos- 
sibility of the hole filling up and preventing the casing being sunk 
to the proper depth. Provision is usually made to complete the 
installation of the casing within 24 hours after the boring has 
been completed. To accomplish this and at the same time help 
in further controlling the effect of contraction and expansion, two 
operators were employed to make the circumferential joints, each 
welding in the same direction on opposite sides of the casing. 

As the welded lugs have sufficient strength to carry the entire 
weight of the casing and as this is reduced by the water in the 
well and casing which exerts an appreciable upward force, the 
circumferential welds are not required to carry any weight. It 
is only necessary that they make the casing tight. These factors 
having been determined by the engineers in advance precluded 
the necessity of beveling the edges of the casing. The circ 
ferential welds were made perfectly tight by penetrating the w: 
of the casing to only one-quarter of its thickness. 

The oxy-acetylene welded casing for the New Jerse) 
proved so satisfactory that the same contractor soon afterwa 
Pennsylvania. This casing 120 ft. long, in six twenty foot length: 
was twenty-four inches in diameter and five-sixteenths inch thi 


adopted the process for fabricating casing for a second well 


The lugs on the first casing it developed were unnecessar 
heavy, so lighter ones measuring one and one-half inches by 
inches, by three-eighths inch thick were used on the second c: 
ing and proved just as satisfactory. Except for the lugs, proc: 
dure and methods of fabricating the second casing were the same 
as employed on the first and both installations received the uncon- 
ditional approvel of the contractor and well owners. 

The second casing was installed entirely by the contractor's 
own men, although a service operator was present to assist th: 
welders in following the instructions they had been given on t 
first job. This contractor proposes welding many more casings 
in the near future and his own men are fully capable of carryi: 
on the work now without assistance. 


The cost of welding these two casings was necessarily greats 
than what subsequent ones will cost, as some pioneering and ex- 
perimentation was required. Yet, both of these oxy-acetylene 
welded casings were installed at a considerable saving over what 
they would have cost had they been assembled with screwed con- 
nections and the welded construction assures in addition greater 
strength and permanent tightness. 
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RESISTANCE WELDING OF SHEET METAL. 
H. W. TosBey + 


The accompanying illustrations show some of the numerous 
applications of resistance line welding to various forms of sheet 
metal. 

An example of flat sheet welding is shown in Fig. 1, this being 
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made by lapping the two sections of the sheets one over the other, 
and running the weld along the ovrlapping surfaces. Fig. 2 shows 
a similar lap-weld with the exception that the sheets were formed 
into circular shape before being put into the machine. 

* Continuation of a Report presented at the annual meeting of the American Welding $ 
n “Recent Developments in Resistance Welding Field” and published in the June 1923 issue of 
Journal. ‘ 

+ Pittsfield Works, General E‘ectric Co 
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Figs. 3, 4, 5 and 6 show forms of test pieces made up for the 
purpose of determining the strength and tightness of straight as 
well as circular welds. These samples were made by placing 
together two sheets of steel, one over the other, and line welding 
them close to the edge, both along the sides and across the ends. 

They were then tested under hydraulic pressure through the 
pipe fitting previosly welded into one of the sheets near the end. 
Under these conditions the sheets bend almost at right angles 
next to the weld and assume the shape of a tube, thus tending to 
split the welds open. 


Fig. 3 shows a curved specimen before testing, and Fig. 4 
after, while Figs. 5 and 6 show straight specimens after test. 
The sample shown in Fig. 6 was one of a number tested for tight- 
ness up to 400 lbs. per square inch. The curved specimen, Fig. 4, 
burst at 1500 lbs. per square inch, not in the weld, but along the 
right angle bend mentioned above. The straight specimen, Fig. 5, 
burst in a similar manner at 2100 lbs. per square inch, not in the 
weld, but along the bend. 


This form of test piece has been found convenient and useful 
for testing welds made under various conditions, such, for example, 
as varying thicknesses of metal, varying currents, speeds, etc. 
Any tendency toward weakness or brittleness is readily detected, 
while the smallest kind of a leak shows up immediately. 
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Specimens shown in Figs. 7 and 8 were cut from welded sheets 
and tested with a cold chisel. Hammering, bending or twisting 
failed to open the welds. 

Fig. 9 shows a small test tank approximately 22 inches in 
diameter by 30 inches high, built for the purpose of still further 
determining the strength and tightness of resistance welded 
seams. The shell was made by lap-welding a number of strips of 


Fig /# Fig 16 


1/16” stock. The current in this case was approximately 6000 
amperes, and the speed 30 inches per minut. Following this, 
headers were cast on to each end. 

The completed tank was filled with water and subjected to a 
hydraulic test sufficient to place the shell under a tensile stress of 
approximately 48,000 lbs. per square inch. No sign of any leak 
appeared either in the lap-welded seams or between the shell and 
cast iron headers. 


In Fig. 10 is shown a fluted or corrugated sheet, the sections of 
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which were joined by the resistance line welding method. 

Figs. 11, 12 and 13 illustrate various sizes and shapes oi 
resistance welded tubes or containers tested under hydraulic pres- 
sure to determine the strength and tightness of the welds. 

Figs. 14 and 15 illustrate two additional test pieces, the former 
showing the flat sheets before welding, and the latter a similar 
specimen after having been welded and then tested under hy- 
draulic pressure. The welding current in this case was about 
7500 amperes and the welding speed approximately 36 inches 
per minute. Under test the sample withstood a pressure of some- 
what over 2000 lbs. per square inch, opening at about 2100 Ibs. at 
the right angle bend next to the weld. 


Samples of flat sheet steel, lap welded, are illustrated in Figs. 
16, 17 and 18. Specimens 16 and 17 were lapped and then line 
welded without any special preparation other than sandblasting, 
while in the case of 17 the edges were scarfed before welding. 
The finished sheet in the latter instance is practically the same 
thickness throughout. 

Special channel and small I beam sections are shown in Figs. 
12 and 20, while 21 and 22 are sections from heating units. 

The specimen shown in Fig. 23 was prepared by running 
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series of parallel line welds across the sheets, then attempting to 
tear them apart by driving a cold chisel or drift-pin between the 
seams. No amount of hammering could open the welds. 

Several resistance welded tensile test samples, out of a large 
number prepared, are shown in Figs. 24, 25 and 26, the former 
before being pulled apart, the latter, after. The breaks occured 
in the parent metal, well away from the welds, at values between 
48,000 and 50,000 lbs. per square inch for this particular kind of 
steel. 

In Figs. 27 and 28 are shown resistance welded shells or 
casings, such as are being used in the construction of transformer 
tanks. In this connection the sheets are cleaned along the edges, 
then formed into shape, lapped and welded along the entire length. 

For the most part the specimens shown in the accompanying 
illustrations are of 1/16 and 3/32 inch sheet steel (gauges No. 16 
and No. 13 respectively), although the process is applicable to 
sheets thinner than this as well as thicker. The energy required 
ranges from 10 to 50 kw. depending upon the thickness, kind of 
material and speed at which welds are made. The welds in all 
cases are mechanically strong and oil tight as well as neat in 
appearance. Moreover, the character of the metal is not changed 
and the welds can be bent and formed without fear of cracking 
them open. This is evident from. the fact that the metal curing 
the welding operation is maintained slightly below the meiti 
point, in ether words, it is brought up to a plastic or welding 


temperature and forced together while in this condition. 


Still another advantage possessed by the resistance welding 
method is that the eyes of the operator do not need to be protected 
either with gogles or otherwise, since only a bright red glow ac- 
companies the operation and proceeds with the electrodes as they 
move along their path. 
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Cutting Pipe for Flanges, Acetylene Journal, Vol. 25, Aug. 1923, pp. 78, 
80-81. 

Electric Welding Machine, J. W. Fay, U. S. Pat. 1457513. Off. Gaz. 
(June 5, 1923), Vol. 311, p. 121. 
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motive shops, attaching flue sheets, welding fiues to flue sheets, boiler re- 
welding, welding in Baldwin Locomotive Works, electric welding in loco- 
motive shops, atching flue sheets, welding flues to flue sheets, boiler re- 
pairs to locomotives in service, welding cast iron electric are method, com- 
parison of riveted seam and electric welded joints, electric engineering. 

Engineers Have Recently solved Many Welding Problems by C. E. Ziesel, 
Canadian Welding Journal, July, 1923. ‘ 

Flange Welded Tanks, Welding Engineer, page 19-20. Specifications and 
construction of flange welded tank. Comparisons of tank construction. 

Metallurgical Aspects of Welding, L. Atchison, Acetylene Journal, Vol. 
25, Aug. 1923, page 63 to 68. Serial. Literature delivered at general meet 
ing of the British Acetylene and Welding Association. 

Oxy-Acetylene Cutting, Welding Engineer, Vol. 8, page 36 and 38. Torch 
cutting processes, some modern applications, straight line cutting machines. 

Oxy-Acetylene Welding and Cutting of all Descriptions of Metals. Prac 
tice at Port Pirie Works of the Broken Hill Associated Smelters. W. Tonkin, 
Proc. Austral. Inst. Min. and Metl. (Sept. 30, 1922). 

Repair of Mammouth Vertical Compressor Engine and Cast Iron Cylin- 
der, A. M. Candy, Power, Vol. 58, Aug. 14, 1923, page 242 to 244. 

Repairing One of the Largest Steel Castings in Existence, Marine Engi- 
neering, Vol. 38, Aug. 1923, page 503. 

Reclaimed Crane Wheels, Acetylene Journal, Vol. 25, Aug. 1923, page 74. 

Safety In Welding Practice, C. F. Norfolk, Canad. Welding Journal, 
July 1923. 

Scrapping Steel Cars, E. H. Dralle, Welding Engineer, Vol. 8, Aug. 1923, 
pp. 39 to 40 and 42. Electric are process proves an economical method of 
reducing scrap to sizes that can be cut in shears. Cutting cost given. 

Welding Bronze Requires Special Care to Insure Success, Jack Norton, 
Canadian Welding Journal, July 1923. 

Welding Preoess, Service Engineer Shows Value of. Canad. Machy. 
(June 7, 1923), Vol. 29, pp. 39-40. 

Welding Small Tanks by Oxy-Aceytlene Processes, Welding Engineer, 
Vol. 25, Aug. 1923, pp. 88-90. 


BOOK REVIEW 


Fundamentals of Welding—Gas, Arc and Thermit, by James W. Owens, 
Published by the Penton Publishing Co., Cleveland. 

This book includes among other things the results of research work con- 
ducted at the Norfolk Navy Yard to determine the relative importance of 
the various factors affecting the making of welds and their bearing on each 
other and on the completed structure. A list of the chapters is Classifi- 
cation and Nomenclature; Preparation and Finish; The Gas Weld; The Are 
Weld; Technic of the Arc Weld; The Thermit Weld; Gas and Arc Cutting; 
Metallography of the Weld; Residual Stresses; Speed and Cost of Welding 
and Cutting; Choice of Methods; Design; Inspection and Tests; Production 
and Distribution of Oxygen, Hydrogen and Acetylene; Are Welding Gen- 
erators and Transformers; Welding and Cutting Machines; Welding Rods, 
Electrodes and Fluxes; Protectors and Safety Precautions; Organization, 
Shop and School Layouts; Training; A Practical Are Welding Course; 
Standard Specifications; Practical Applications; Summary and Conclusions. 
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VALUE OF MEMBERSHIP IN THE AMERICAN 
WELDING SOCIETY 


y 1. The American Welding Society is a national organization represent- 
ing the highest standards of the welding industry. 


2. The work of its various committees is an important and valuable 
factor in developing, stabilizing and standardizing the entire weiding in- 
dustry. 


3. Membership will help increase your knowledge of welding and 
help you to improve your application of the process. 


4. You are offered many opportunities to make personal contact with 
the leaders of the industry. 


5. You will profit by the experiences of the finest trained minds in 
the welding industry—experience which will save you money. 


6. You will receive a monthly publication giving reliable data on 
the development of the art. 


7. By supporting the Society you will help raise the standard of 
welding efficiency and help to increase the number of efficient welders. 


8. Section meetings and publications of the Society offer a medium for 
the presentation of your knowledge of welding and the discussion of the 
views of others. 


9. Your support will help the Society to counteract adverse legisla- 
tion and other activities which may not only retard progress of welding 
but also affect your business. 


10. Increased membership will help us carry out new activities, will 
help us maintain departments, which at the present time our limited 
finances will not permit, such as Employment Bureau, Library Facilities, 
Standardization Work, etc. 


Welding is the most economic process developed for the industrial 
world and deserves your full support. Write to the Secretary for an 
application blank. 


CLASSES OF MEMBERSHIP 


Class A. Sustaining members, being individuals or individuals delegated by corporaticns. 
firms, partnerships, ete., interested in the science and art ef welding, with full rights of member- 
ship. Annual dues $100.00. 


Class B. Members, being individuals interested in the science and art of welding, with full 
rights of memtership. Engineers or individuals competent by experience or training to plan or 
direct welding cperations are eligible te this class. Annual dues $20.00. 


Class ©. Associate members with right to vete but not to hold office, except in Sections 
as may be provided fer by the By-Laws of the Sections. Supervising welders,. inspectors and 
skilled operators, with three or more years practical experience im welding, are also eligible te 
this class. Annual dues, $10.00. 

Class D. Operating members, who are welders or cutters by occupation, without the right 


te vete or hold office except in Sections as may be provided fer by the By-Laws of the Sections. 
Annual dues $5.00. 


American Welding Society 
33 West 39th Street 
NEW YORK, N. Y. 
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AMERICAN WELDING SOCIETY 
Technical Bulletins 


These bulletins are published under the auspices of the American 
Bureau of Welding. The Bureau is the joint Advisory Committee of the 
American Welding Society and the Division of Engineering, National Re 
search Council on Welding Research and Standardization. It acts as the 
Research Department of the Society. In addition to these bulletins a 
large number of other reports have been made available to the welding 
industry, through the medium of the Journal of the American Welding 
Society. 


BULLETIN Wo. 


Standards for Testing Welds 


These Standard Tests Comprise: 

(a) Shop Standard A simple standard test for such purposes as checking the work of a welder 
testing a new lot ef welding wire, and testing the effect of some change in conditions. 

{b) Commercial Standard: For cases where more than one kind of test should be made but 
where the circumstances do not justify a complete investigation. 

(e) Research Standard: When a complete investigation of a weld is to be made for research 
or other purposes, all tests and examinations are made which will contribute any information 
in regard te the characteristics of the weld. 

Price per copy—Members, 25 cents; Non-members, 50 cents 


BULLETIN No. 2 


Welding Wire Specifications and Folios 


The specifications and folios are based en the data collected by the Welding Wire Specifications 
Committee as to the chemical analysis of welding wire used for both gas and slectric welding in 
railroads, shipyards and ether places and the service results obtained from the use of such wire 

Price per copy——Members, 25 cents; Non-members, 50 cents. 


BULLETIN No. 3 


Standards for Electric Arc Weldirig Apparatus 


These rules provide Standards for usp in connection with specifications for the purchase, sale 
and use of Arc Welding Apparatus. The rules include classification, definition of terms, informa- 
tion relative to apparatus to he supplied by the manufacturer and by the prospective purchaser, 
respectively, and tests. Price per copy—Members, 15 cents; Non-members, 30 cents. 


BULLETIN Ne. 4 


Training Course for Oxy-Acetylene Welders 


A report prepared under the jeint auspices of the Federal Board of Vocational Education, 
National Research Council and American Welding Seciety. For the information of the person 
who is selecting the candidates the text inciduves a diseussion of the qualifications which the 
candidate for training should possess, For the information of the instructor the text includes 
the fundamentals in gas welding, tegether with a number of type welding jobs arranged in the 
order of difficulty These type welding jobs are divided into checking levels with the objective 
elearly indicated and the auxiliary information which should be given the student for each 
checking level. Per copy. 25 cents. 


BULLETIN No. 5 


Welded Pressure Vessels 


This report, which censists of 152 pages, contains the test data obtained as the result 
of the destructive tests of some 50 welded tanks, together with he analysis of this data and recom- 
mendations to the Boiler Code Committee of the A. S. M. E. It includes many illustrations, 
charts and tables. Price to members, $1.50; te Non-members, $5.00. 
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K-G Welding& Cutting Company, Inc. 
996 WEST 34th STREET 


NEW YORK CITY 
MANUFACTURERS OF 


BOUND VOLUME 
1922 Journal 
AMERICAN WELDINIG SOCIETY 
A Few Still Left 
May be obtained by writing to the 
Secretary 


$5.00 PER COPY 
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ACETYLENE IN PORTABLE 
CYLINDERS FOR OXY-ACETYLENE 
WELDING AND CUTTING 


Do you understand our free loan cylinder plan? If not, 
We are glad to explain 


Supplied in the following size cylinders: 
10° x 30"—capacity 125 cu. ft. 
12”"x36"—_  “ — 
12”°x44"—  “* 


Prompt and efhcient service on any quantity through plants and 
warehouses and truck deliveries. 


Commercial Acetylene Supply Co., Inc. 
(Main Office) 80 Broadway, New York City,:N. Y. 


BRANCHES: 
421 Trust Co. of Georgia Bidg., Atlanta, Ga. 
80 E. Jackson Boulevard, Chicago, Ill. 
553 Monadnock Bldg., San Francisco, Cal. 


e! 


Take the GUESS WORK Out of Welding 


IN YOUR PLANT there is a man who needs timely and accurate informa- 
tion about welding. He should know what is being done in other plants 
to reduce costs and increase efficiency. No matter what your welding 
problem may be, The Welding Engineer is the best source of informa- 
tion, the best adviser you could have. Every phase of welding, both manu- 
facturing and repair problems, is discussed fully in this valuable monthly 
publication. The best authorities in America on the subject of welding 
are regular contributors. 


Every process of welding is discussed by The Welding Engineer. Arc 
Welding, Electric Butt, Spot and Seam Welding, Oxy-Acetylene and the 
Thermit System, in fact every known process of joining metals is discussed. 
Its Buyers’ Index reflects the progressiveness of America’s first manufac 
turers. 


L. B. MACKENZIE, Epitor H. S. CARD, Associate Eprror 
Price $3.00 in the United States and Canada; $4.00 Abroad 


Write for free sample copy for convincing proof that 
The Welding Engineer is indispensable in your business. 


Member ember 


608 S. DEARBORN STREET, CHICAGO 
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GIBB WELDING SERVICE 
EMBRACES 


First—A complete line of Electrical Welding Equipment, making 
possible the best type machine for the job taking all facts into 
account. There are cases when either an are or a spot welder might 
be used; an are or an automatic arc; an automatic are or an 
automatic seam. Gibb Welding Service advises that which is most 
applicable. 

Second—Sales Engineers who quickly recognize the nature of a job, 
and who from experience and an intimate knowledge of our complete 
line are in a position to determine the best solution. 

gs Third—An up-to-date factory capable of following out the ideas of 
= the engineer and his client 

« Fourth—Installation Engineers of experience with welding machines 
re and their application to production. 


Tell us what you want to weld—let us 


=) give you the benefit of our experience. 

GIBB INSTRUMENT COMPANY 

rt Bay City, MICH. 

=) PHILADELPHIA DETROIT CLEVELAND CHICAGO 


$21 Arch Street Gen. Motors Bldg. 2104 Superior St. 428 Peoples Gas Bidg 
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Economy of Current 


The Lincoln Arc Welder is economical of power. Some Weld- 
ers are made to deliver a “constant voltage” of about 75, which 
is cut down by means of resistance, to the voltage necessary 
for welding. This cutting down simply wastes the extra 
power and makes the welder expensive to operate. 

The Lincoln Welder is a “variable voltage” welder and 
delivers at all times the exact voltage needed by the arc. It 
is thus both economical and easy to operate. 


THE LINCOLN ELECTRIC CO. 


General Offices and Factory—Cleveland, Ohio 
THE LINCOLN ELECTRIC COMPANY OF CANADA, Ltd. 


Toronto and Montreal 


European Representatives, ALLEN-LIVERSIDGE, LTD. 
London 


ee 
Branch Offices: 
Boston 
Buffalo 
Charlotte, N. C. 
Chicago 
Cincinnati 
Detroit 
Fort Worth, Texas 
Los Angeles 
Minneapolis 
New York City 
Philadelphia 
Piitsburgh 
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New Model REGO Torch 
Goose Neck Construction 


SPECIFICATIONS: 20” long, weight only 25:0z., furnished 
with copper tips; Nos. 2, 4, 6, 8, 10 and 12. 


PRICE COMPLETE with 6 tips . ....§27.50 


This torch contains all of the patented R®°O features pre- 
venting back fire and is ideal for work in close quarters. 


Note that the gases do not mix in or near the operator's 
hand. This objection to the usual goose neck torch has been 
eliminated by R®°O engineers. 


Welding Ek, ( Cutting 
Equipment Equipment 


Distributed Nationally By 


Kentucky Oxygen Hydrogen Co., Logan St. & Goss Ave.. Lowisville, Ky. 


Weldox Equipment Ce., 3 Millard Ave., N. Tarrytown, N. Y. 
international Oxygen Co., 796 Frelinghuysen Ave.. Newark, N. J. 

Gas Products Co., Columbus, Ohio. 
Memphis Oxygen Co., 682 So. Main St., Memphis, Tenn. 

St. Paul Welding & Mfg. Co., 174 W. Third S8t., St. Paul, Minn. 
Aeme Oxygen Co., Pershing Road at Racine Ave. Chicago, fii. 
Welderaft Equipment Co., 2723 Liberty Ave., Pittsburgh, Pa. 

The Bastian-Blessing Co., 125 W. Austin Ave., Chicage, Il. 
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Essentials for Safe and Reliable Electric Arc Welding 


WANAMAKER COATED ELECTRODES 
and TECOR ACCESSORIES 
Write for Booklet 


Transportation Engineering Corporation 


15 PARK ROW 327 SO. LA SALLE STREET 
NEW YORK CHICAGO 


TORCHWELD Non Flash APPARATUS 
FOR WELDING AND CUTTING OF METALS 
Hand and Machine Torches in proper sizes for all Welding 
and Cutting requirements 
Acetylene Gas Generators. Gas Pressure Regulators. Lead 
Burning, Brazing, Soldering and Decarbonizing Outfits. 
Welding Supplies and Accessories. 


TORCHWELD EQUIPMENT COMPANY 


224 NORTH CARPENTER STREET CHICAGO, ILLINOIS 


ACETYLENE FROM CAKES 


The most modern, efficient and safest source 1) 
of acetylene supply—Carbic CAKES. ey 


kinds of welding and cutting work. SYSTEM 
The use of Carbic Cakes permits an ease of 
handling, a convenience and a safety not other- ae 

wise obtainable. 


Acetylene from Carbic costs less than one-half 
as much as compressed acetylene and only a 
few drums of cakes carried in stock insure a 
large supply of gas on hand at all times. 


—— 
CARBIC MFG. CO. = 2 
No. 20 
Duleth, Minn. New York, (41-149 Centre St tiapic canes 
Bcston, 27 School Street Chicago, 565 W. Wash. Bivd = 2 
Carbic low pressure, The Hendrie & Bolthof! Mig. & Supply Co., Denver, Colorado. = z 
Woodward, Wright & Compan’, New Orieans, La. 
200 Iba 
by Fire Underwriters’ Offices and Representatives in other principal Cities 


Laboratories. 


> 
4 
| 
hn Not an experiment. Hundreds of Carbic gen- ~\ pic eae 
erators using Carbic are in daily use on all 
| 
’ 
Big 


This is a drawing from an actual photograph 
showing the broken frame of a locomotive 
that is being repaired with a Westinghouse 
are-welding outfit —not in the shops but on 
the right-of-way 


7) 1928 &@M Co, 


Westinghouse 


JOURNAL OF THE A 


8. | SEPT. 


Electric Welding 


Saves Time — Money — Material 


A broken frame stopped this locomotive and 
threatened a trip to the shops, a disorganized 
schedule, a long delay for passengers and express 
matter, and a cost that would have been very 
serious. 


But a Westinghouse salesman happened along! 


After that, it was only a matter of a few hours 
till the train was on its way again; the frame 
permanently and properly repaired by a 
portable welding set which had becn operated by 
the same tractor that drew it out from a nearby 
town. Just think about that a minute! 


What do they do in your business? Do they 
weld, or do they wait? Do you, and your plant 
people, know of the great advantages that elec- 
tric welding would bring to you? Perhaps you 
have no idea of the value of the machines and 
Parts that are scrapped or laid up every year 
just because arc-welding isn’t known, or its 
practical uses understood. 


Westinghouse makes arc-welding apparatus 
for every purpose inciuding a one-man set that 
care be taken to the work. And every manu? 
facturer ought to know of their possibilities for 
there are few plants in which they will not 
quickly pay for themselves. Our nearest office will 
gladly tell you the interesting facts about them. 

WESTINGHOUSE 
ELECTRIC & MANUFACTURING COMPANY 
Offices in all Principal Cities + Representatives Everywhere 


1923 W. & M. Ce 
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For Welding High Carbon Steel -- 


PAGE HIGH CARBON 


Gas Welding Rods 


HARDNESS ANALYSIS 
(SCLEROSCOPE) 
No. 1 (Original Metal) 30 
No. 2 31 
No. 3 3) 
No. 4 32 
No. 5 SS 
No. 6 35 
No. 7 37 


HE maintenance and reclaiming of High Carbon Steel parts b 

welding can best be accomplished by use of suitable welding metal 
The data presented herewith is typical of results secured with Pag: 
High Carbon Gas Welding Rods, and indicates qualities more than equal 
to the original metal. 


Conform in all respects to A. W. S. Specifications. 
Look for Red Tag and Red-Colored Ends. 


PAGE STEEL AND WIRE COMPANY 


BRIDGEPORT, CONN. 
CHICAGO NEW YORK PITTSBURGH SAN FRANCISCO 


An Associate Company 
of the 
AMERICAN CHAIN COMPANY, Inc. 
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Give Your Welders the Benefit of Good Equipment 


The Purchaser of this G-E Arc Welding 
Set Writes: 


“The Arc Welder which we purchased from you is indeed doing 
splendid work and the quality of work performed is beyond our 
expectations. In our locomotive firebox work it is doing wonders 
and I assure you that should we need any additional welding 
equipment in the future, which no doubt we will, that we will 
take up the matter with you at that time.”’ 
Signed: 
Thomas McNally, President, 
PITTSBURG BOILER AND MACHINE COMPANY 


Pittsburg, Kansas. 


Bulletins describing C-E Welding Equipment and the Welding 
School sent on request. Write our nearest office. 


Company seas 
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HE result of sincere, unceasing effort, 

backed by the essentials of success, to 
establish and maintain purity of product and 
dependability of service, available always 
where there exist demands for dissolved 
acetylene—55 plants and warehouses at your 
service. 
: “'-w Or'eans 

s Cit New York 
Pittsburgh lite San Francisco 
Buffalo Dal as 
Milwaukee Philadelphia 
Atlanta : Detroi 

THE PREST-O-LITE COMPANY, INc. 
General Offices: CARBIDE AND CARBON BUILDING, 36 EAST 42nd ST. 

NEW YORK 
ADDRESS ANY DISTRICT SALES OFFICE LISTED ABO\! 


Oxweld Can Do It! 


A Slogan Built on Performance 


OXWELD ACETYLENE 
COMPANY 


SAN FRANCISCO 
CHICAGO 
LONG ISLAND CITY 


WORLD'S LARGEST MAKERS OF OXY-ACETYLEN} 
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WILSON PLASTIC ARC WELDERS 


AND 


COLOR-TIPT WELDING METALS 


WILSON WELDER AND METALS CO. 
132 King St., New York 


Before Purchasing Please INVESTIGATE!! 


WELDING (@ 


APPARATUS 
The result of research and development dating back to the 
infancy of the industry. The Milburn Line include all sizes of 
Welding and Cutting Torches, Regulators, Generators and 
Complete Acetylene Compressing Plants. 
THE ALEXANDER MILBURN COMPANY 


1416-1428 W. Baltimore Street Baltimore, Maryland 


CONFORMS TO THE SPECIFICATIONS OF THE 
AMERCAN WELDING SOCIETY 


Gas Welding Wire 
Low Carbon Electrodes 


High Carbon Electrodes 


Roebling copyrighted trade-mark JR stamped on each ELECTRODE 


JOHN A. ROEBLING’S SONS CO. 
TRENTON NEW JERSEY 


New York Boston Chicago Philadelphia Pittsburgh Cleveland 
Atlanta San Francisco Los Angeles Seattle Portland, Ore. 


| 
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UNA Rail Bonds 


A Path of Copper from Rail to Rail 


The installation of UNA Rail Bonds is the 
simplest and quickest method of bonding. 
A weld of the all copper bond is made direct 
to the steel rails. In this way, copper alone 
carries the current from rail to rail. Thus 
maximum power savings result and the full 
value from bonding is obtained. 


Investigate UNA Bonds now—they save money 


RAIL WELDING & BONDING CO. 
CLEVELAND, OHIO 


PROGRESS IN WELDING 


To progress in welding you must be a reader of the 
Acetylene Journal—a monthly magazine, now in its 25th 
volume, devoted to oxy-acetylene welding and cutting. 


Its articles are interesting, instructive and well illustrated. 
Contributed to by men of experience in all the different 
branches of the industry. Each issue contains information 
you can not afford to be without. 


A request will bring you a sample copy, which will prove 
that the Journal should be a part of your equipment. 


Price $2.00 in the United States and Canada. 
Foreign $3.00. 


STUART PLUMLEY, Managing Editor 


ACETYLENE JOURNAL 


122 So. MICHIGAN AVENUE, CHICAGO, ILL. 


All books on gas welding may also be obtained through this office, including 
the famous “Autogenous Welding” by Granjon & Rosemberg (price $3.00), for 
which this office has the exclusive American rights. 
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NEWARC Welding Supplies | 


| 
“ALTERNARC” We'ding Machines. High 
grade flux coa’ed “Newarc” E-ectrodes, 
also bare wire, Welder's | 
Helmets and Shields complete | 
with glasses, Welding and © 
Cutting Handles, Leather 
Gloves, Fireproof Apron; 
Leggings and Spats. Graph- | 
ite weiding and cutting Elec- | 
tredes. ry our special | 
N.M.C. Electrodes for gen- 
eral nonferrous welding, in- } 
cluding monel steel. 


Send for Price List No. 10. 
Electric Arc Cutting 
& Co. 


Service for New England on Welding Wire Requirements 
ARMCO WELDING WIRE 
In Boston Stock 


FOR ELECTRIC WELDING FOR GAS WELDING 
4rmco Blue Label in 14 inch lengths.drmco Yellow Label in 36 inch lengths. 
On reels for G-E Auto-natic Also Cast Iron, Tobin Bronze, 
Welding Equipment Alum, ete. 
P. F. McDONALD & COMPANY 
STEEL 
17 KING TERMINAL All Grades and Finishes BOSTON 27, MASS. 


Best adapted tor Heavy = 


Sections because shrinkage = 
strains avoided. 


BUILT-UP 
A “BUILT-UP” WELD THERMIT 
ii A THERMIT [a4 
| SECTION SECTION| Only one shrinkage 


tending to cause | WELDED WELDED\ allowed for in 
strains and \ 292 | 4 
advance. 


failure. SECTIONS 2925 
TO BE WELDED 


<} METAL & THERMIT CORPORATION = 
nw 120 BROADWAY, NEW YORK 
BOSTON PITTSBURGH CHICAGO TORONTO SO. SAN FRANCISCO 


IS 
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Electric Arc Welding 
Equipments and Supplies 


Properly designed and built to give dependable 
service with least attention. 


SINGLE OPERATOR, VARIABLE-VOLTAGE TYPE, PORTABLE UNIT 


We Invite Inquiries on All Matters Pertaining to 
Electric Arc Welding. Send for Bulletin No. 127 


BURKE ELECTRIC CO. 


Manufacturers of 
ELECTRIC WELDING OUTFITS 
and 
ELECTRIC MOTORS AND GENERATORS 
FOR ALL PURPOSES 


MAIN OFFICE AND WORKS, ERIE, PA. 
Service-Sales Offices 


New York Detroit Philadelphia 

Pittsburgh Cleveland Buffalo 
Sales Agencies 

Kensas City Cincinnati Milwaukee 

W. T. Osborn Underwood Elec. Co. Fred H. Dorner 


Chicago—Western Welding & Equip. Co. 
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Anythingand Everything 
For Oxyacetylene Welding and Cutting 


Public faith in a product is a refiection. 
of faithful performance. Thus, con- 
sistently, have Airco Oxygen and 
Airco Acetylene built up good- will. 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen and Airco Acetylene and other 
Airco and Airco-Davis-Bournonville products—Controls 
the Manufacture and Sale of National Carbide. 


Air Reduction Sales Company maintains its own Apparatus 
Repair Shop in each Airco District Office city. 


Home Office: 42 MADISON AVE., NEW YORK, N. Y. 
Alree District OMtees, 

Plants and Distributing 
Stations conveniently locat- 
ed thougheut the Counter 


“Aireo Oxygen and 


‘Ne od Acetylene Service is 
Distributing Good Service’ 
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